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ABSTRACT 

System  safety  analyses  often  specify  a  corrective  action  to  mitigate  or 
eliminate  potential  hazards  and  comply  with  applicable  safety  requirements. 
Often  the  recommended  actlon(s)  cannot  be  taken  Immediately  due  to  lack  of 
funding,  scheduling  problems,  etc.  One  way  of  tracking  a  large  number  of 
recommendations  to  ensure  a  satisfactory  disposition  Is  to  use  a  computerized 
data  base  that  Includes  all  pertinent  Information.  A  tracking  system  program 
was  developed  to  facilitate  Identification  of  recommendations  by  process, 
equipment,  bullying,  etc.  Files  are  maintained  on  a  dally  basis.  New 
recommendations  are  entered  as  safety  analyses  reports  are  finalized. 

The  status  of  older  recommendations  Is  updated  as  their  disposition 
progresses.  Validation  of  recommendation  dispositions  Is  done  to  assure  that 
suitable  corrective  actlon(s)  has  been  taken  to  reduce  or  eliminate  the 
potential  hazard  and  that  the  action  has  not  Introduced  any  new  hazard  Into 
the  operation. 


INTRODUCTION 

Recommendations  resulting  from  system  safety  analyses  per  DARCOM-R  385-3 
are  tracked  as  required  by  MIL  STO  8828.  Tracking  recommendations  from  system 
safety  analyses  of  facilities,  equipment  and  processes  at  the  Radford  Army 
Ammunition  Plant  Is  complicated  by  the  shear  size  and  versatility  of  the 
plant.  As  shown  In  Figure  1,  there  are  eight  major  production  areas  that  use 
either  basic  raw  Ingredients  or  Intermediate  materials  to  manufacture  primary 
Items  that  are  used  to  produce  propellant  or  explosive  products  (Figure  2). 
As  shown  In  Figure  3  many  operations  are  required  to  produce  the  final 
products.  Many  of  these  operations  are  conducted  In  Individual  buildings 
spaced  to  limit  damage/injury  If  an  accident  would  occur.  The  literally 
hundreds  of  recommendations  resulting  from  system  safety  Investigations  of 
these  diverse  operations  and  products  were  tracked  Initially  using  a  labor 
Intense  manual  operation.  This  system  often  "forgot"  some  long  term 
recommendations  and  these  were  not  Implemented.  Some  recommendations  were 
Implemented  In  such  a  way  as  to  Introduce  a  new  hazard(s).  A  computerized 
system  was  devised  to  track  and  account  for  all  hazards  analysis  system  safety 
recommendations  on  a  regular  (quarterly)  basis.  The  system  also  Includes  a 
follow  up  review  of  the  Implemented  recommendations  by  the  recommendation 
Initiator  to  assure  that  new  hazards  are  not  Introduced. 


1009 


Report  Documentation  Page 


Form  Approved 
OMB  No.  0704-0188 


Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 
VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  OMB  control  number. 


1.  REPORT  DATE 

AUG  1990 


2.  REPORT  TYPE 


3.  DATES  COVERED 

00-00-1990  to  00-00-1990 


4.  TITLE  AND  SUBTITLE 

Follow-up  of  Recommendations  Resulting  from  System  Safety  Analyses 


6.  AUTHOR(S) 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Hercules  Aerospace  Company, Hercules  Incorporated, Radford  Army 
Ammunition  Plant, Radford, VA, 24141 


5a.  CONTRACT  NUMBER 


5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 

5d.  PROJECT  NUMBER 


5e.  TASK  NUMBER 


5f.  WORK  UNIT  NUMBER 

8.  PERFORMING  ORGANIZATION 
REPORT  NUMBER 


9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 


10.  SPONSOR/MONITOR'S  ACRONYM(S) 


11.  SPONSOR/MONITOR'S  REPORT 
NUMBER(S) 


12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

See  also  ADA235005,  Volume  1.  Minutes  of  the  Explosives  Safety  Seminar  (24th)  Held  in  St.  Louis,  MO  on 
28-30  August  1990. 


14.  ABSTRACT 

see  report 


15.  SUBJECT  TERMS 


16.  SECURITY  CLASSIFICATION  OF: 


a.  REPORT 

unclassified 


b.  ABSTRACT 

unclassified 


c.  THIS  PAGE 

unclassified 


17.  LIMITATION  OF 

18.  NUMBER 

ABSTRACT 

OF  PAGES 

Same  as 

16 

Report  (SAR) 

19a.  NAME  OF 
RESPONSIBLE  PERSON 


Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std  Z39-18 


2 


DISCUSSION 


A  computerized  recommendation  recall  program  was  structured  so  that  It 
would  be  manageable  and  allow  tracking  of  the  recommendation's  status.  The 

program  contains  all  details  relevant  to  the  recommendation  and  shows  which 
department  Is  responsible  for  Implementation. 

Considerable  effort  went  Into  developing  the  program  because  of  the 
diverse  plant  operations.  The  program  was  structured  using  the  dBase  III 
format  and  as  shown  In  Table  1,  only  the  required  Information  to  track  the 

recommendation  Is  Included.  The  Information  presented  allows  tracking  of  each 
recommendation  by  the  Safety  Department  Coordinator  (SDC),  the  responsible 
department  and  verification  by  the  Hazards  Analysis  Department. 

As  shown  In  Table  1,  tracking  of  recommendations  In  the  diverse  plant 
operations  has  been  reduced  to  a  manageable  system. 1  This  allows  each  plant 
area  to  quickly  find  the  status  of  recommendations  relating  to  them  and 
provides  the  Safety  Department  with  a  way  to  track  the  recommendations.  It 
also  provides  necessary  Information  pertaining  to  the  basic  hazards  assessment 

and  provides  management  Information  on  how  timely  Implementation  Is  proceeding 

by  dividing  the  table  Into  two  sections:  the  first  section  Is  for  the  current 
quarter  and  section  two  Is  for  previous  quarters.  An  example  of  the 
Information  In  the  tracking  system  Is  shown  In  Table  1.  A  peristaltic  valve 
In  a  blender  located  In  the  Finishing  Area  was  assessed  by  Mr.  C.  A.  Ferguson 
In  Hazards  Analysis  Report  HI-90-S-Q40(FW) .  Only  one  out  of  four 
recommendations  was  Implemented  when  the  quarterly  status  report  was 
published.  In  the  Recommendation  Column,  the  letter  and  number  In  brackets, 
e.g.,  (B.l )  Is  the  Identity  of  the  recommendation  In  the  reference  hazards 
analysis  report.  By  referring  to  sections  1  and  2  of  the  table.  Management 
can  determine  the  effectiveness  of  their  departments  In  timely  Implementation 
of  the  system  safety  recommendations.  , 

Hazard  Track  and  Risk  Resolution  Task  105  In  MIL  STD  882B^  specifies 
the  need  to  track  recommendations.  Therefore,  a  recommendation  tracking 
system  must  be  closed  loop.  This  Is  accomplished  by  requiring  the  responsible 
department  to  Inform  the  SDC  In  writing  when  Implementation  of  a 
recommendatlon(s)  has  been  completed. 

An  example  of  the  recommendation  Implementation  process  follows.  First 
the  recommendations  (Table  2)  being  made  are  presented  In  writing  to  the 
department  responsible  for  their  Implementation.  Then  the  recommendations  are 
entered  In  the  data  base  file.  The  responsible  department  evaluates  the 
recommendations  and  notifies  the  SDC  of  what  action  has  been  taken  (Figure 
5).  The  Hazards  Analysis  Department  evaluates  the  action  taken  by  the 
responsible  area  and  notifies  the  SDC  (Figure  6).  Entry  Is  made  In  the  data 
base  file  that  Recommendation  1  has  been  satisfied  by  Inserting  the  word 
“Implemented*  In  the  Status  Column.  Subsequent  paperwork  (Figure  7)  Informs 
the  SDC  of  action  pertaining  to  Recommendation  2.  Hazards  Analysis  evaluates 
the  responsible  areas  response  and  notifies  (Figure  8)  the  SDC.  All 
recommendations  have  now  been  Implemented;  therefore,  as  shown  In  Figure  8, 
the  report  file  Is  closed.  The  data  base  Is  updated  to  show  that 
Recommendation  2  has  been  Implemented.  A  quarterly  report  Is  Issued  to 
Management  for  their  review.  The  recommendation  recall  system  Is  summarized 
In  Figure  1 . 
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CONCLUSIONS 


Recommendations  resulting  from  system  safety  analyses  as  required  by 
DARCOM-R  385-33  Can  be  tracked  as  required  by  MIL  STO  882B  by  using  a 
computerized  data  base.  The  program  allows  for  tracking  Individual 
recommendations  for  all  major  production  areas  until  Implemented.  After 
Implementation  they  are  automatically  dropped  from  the  Recommendation  Recall 
Program. 
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Status  of  field  Engineering  Reconmendatlons 
Through  June  30,  1990 


Area,  Operation  Assigned  Status  of 

_ and  Equipment _  _ Report  Number _  _ Recommendation _  H  or  S*  _ To _  of  6-30-90 

1.  Field  Engineering 
Activity  (This  Qtr) 

A.  finishing 

1.  Blending 


Valve, 

HI-90-S-04Q(FM) 

1.  (B.l)  . 

— —  M 

Production 

Open 

Peristaltic 

05-31-90 

2.  (A. 3)  . 

.  H 

Production 

Open 

C.  A.  Ferguson 

3.  (A. 2)  . 

-  H 

Production 

Implemented 

4.  (C.1)  . 

.  S 

Hazards  Analysis 

Open 

(All  Recommendations  This  Quarter  Are  Listed) 


Recommendation  Recall  Program  Modified  Summary 
Table  1 
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Status  of  field  Engineering  Recommendations  (cont) 


Area,  Operation 

Assigned 

Status  of 

-ind  Equipment 

_ Syurcrt  Rurttr _ 

_ Rtcowwnditlw 

*  or  S* 

To 

-aLjL-JMJ 

2.  Field  Engineering 

Activity  (Previous  Qtrs) 

A.  finishing 

1 .  Material  Handling 


a.  Monorail  System 

H I -89-S-07  2( FW) 

1.  (A.l) . — 

.  M 

Production, 

Open 

Building  1827 

02-06-1989 

Maintenance 

E.  0.  Burnett 

(All  Uncompleted  Recommendations  Are  Listed) 


A 


M  -  Mandatory,  S  -  Suggested 
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HI-90-S-01 9( FW) 


Recommendations  to  Increase  NC  Wringer  Operation  Safety 


Recommendation 

Safety  Benefit 

M  or  S* 

Authority 

Asslqned  To 

Equipment 

1.  Change  the  control 

Reduce/el Imlnate  #3  wringer 

M 

Standard 

Engineering 

box  cooling  air 

klckout  during  hot  weather 

Safety 

Intake/exhaust  for 

Practice 

#3  and  #4  wringers 

at  Building  4026. 

Status 


Open 


SYSTEM  SAFETY  ANALYSES  RECOMMENDATIONS 

Table  2 
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HI-90— S-01 9( FW) 


Recommendations  to  Increase  NC  Wringer  Operation  Safety  (cont) 


Recommendation 

Safety  Benefit 

M  or  S* 

Authority 

Assigned  To 

Status 

Procedure 

1.  Discuss  processing  of 

"thick"  NC  slurry  during 

safety  meetings 

Reduce/el Imlnate  wringer 

problems  caused  by  an 

unbalanced  load 

M 

Standard 

Safety 

Practice 

Production 

Open 

*M=Handatory,  S=Suggested 


Hazards  Analysis  Study 


Recommendations 

(written) 


Enter  in  Computer 


Quarterly  Report(s) 


To  Department(s)  # 
for  Implementation* 


Disposition  Memorandum  to 
Safety  and  Hazards  Analysis 


implemented 


Not  implemented 


Hazards  Analysis 
Review  of  Action(s) 
Taken 


Hazards  Analysis 
Reappraisal  of 
Recommendation 


Disposition 

Not 

Accepted 


Accept 

Disposition 


Disposition 

Not 

Accepted 


Close  Out 
In  Computer 


Recommendation 
Recall  System 


Verification 
Memorandum  to 
Hazards  Analysis  <•- 
Department  and 
Safety  Department 


Figure  1 
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NITRIC/SULFURIC 


FIGURE  2 


1019 


RAW 

MATERIALS 


AMMONIA 


\ 


BASIC  MFG. 
NITRIC  ACID 


SECONDARY  MFG. 


SULFUR 

'V  SULFURIC1  ACID 
PURCHASE  . . 

WOOD  PULP _ 

COTTON  LINTERS _ 

GLYCERIN _ 

OIETHYLENE  GLYCOL 

TOLUENE 


(GFM) 


HITROGIIAHIOINE 


SINGLE 

BASE 


/ - 

SOtVtNJ 

SOI  VENTLESS 
\ _ 


SOLVENTLESS 


TRIPLE 


BASE 


Ml  1 05 mm  IIOW/CIJH 
•BENITE 

IMR  7 .G2I11H1/50  Cnl 
MG  155 nun 

MIO  CO m m  /fl|mni/l55iimi 
Allll-RAP  GRAIN 
M7  TOW  LAUNCH/ MIGO 

M9  40niiii/G0mm/0 1  mm 

*** 

M37  EXTRUDED  nAP 
NOSIII-AA2-MK90 
M8  4.2"  INCREMENTS 
JA-2  120mm 
DIGL-RP-1 20mm 
M30 -105  mm 
M3IAI-0" 

M3IAIE1  STICK 


ONLY  A  SAMPLE  OF  PROPELLANTS  SHOWN 


BASE  MATERIALS  FLOW  DIAGRAM 
FOR  PROPELLANTS  MANUFACTURED  AT  RAAP 


FIGURE  3 


12 


ACID  AREA 


jn;r 

RAAP  PROCESS  FLOW 
FIGURE  4 
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HERCULES 


RADFORD  ARMY  AMMUNITION  PLANT 


Safety  is  part  of  yoar  job. 


April  30,  1990 


Memorandum 


c:  Dept.  Managers 


TO:  Safety  Department  Coordinator 

FROM:  _ 

NC  Purification  Area  Supervisor 

SUBJECT:  Recommendation  #1,  Hazard  Analysis  Field  Engineering  Survey 

#HI-90-S-019FW 


Safety  meetings  were  conducted  with  all  personnel  on  the  Importance  of 
processing  a  thick  slurry  with  which  to  load  the  wringers.  This  will  assist 
In  keeping  a  wringer  from  wobbling.  Even  then,  loading  #3  wringer  In  4026 
with  extreme  caution.  It  still  had  a  tendency  to  wobble.  Therefore, 
maintenance  was  requested  to  disassemble  the  transmission  to  check  It.  A 
buffer  In  the  transmission  was  found  to  be  worn.  It  was  replaced  and 
reassembled.  This  eliminated  the  wobbling  problem  on  #3  wringer.  This  bad 
buffer  was  Instrumental  In  the  Incident  on  March  5. 

AREA  RESPONSE  TO  RECOMMENDATIONS 
JRF/mlw  FIGURE  5 
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HERCULES 


RADFORD  ARMY  AMMUNITION  PLANT 


Safety  is  part  of  year  job. 

Memorandum 

July  9,  1990 


c:  Dept.  Managers 


TO:  Safety  Department  Coordinator 


FROM: 


Hazard  Analysis  Engineer 


Evaluation  of  Response(s)  to  Hazard  Study  Recommendations 

Reference  Report:  HI-90-S-019(FW) ,  Equipment  Damage. 

Plant  Area/Operation:  Chemical  Process/NC,  Building  4026. 

Evaluation  Method:  Review  of  response  from  NC  Area  Supervision  to  SDC 

dated  April  30,  1990. 

Results:  Recommendation  #1  has  been  satisfied.  Processing  of 

thick  NC  slurry  was  discussed  with  all  wringer  house 
personnel  at  safety  meetings.  In  addition,  disassembly 
of  the  transmission  on  wringer  #3  revealed  a  worn 
buffer  which  contributed  to  the  wobble  problem.  The 
worn  buffer  was  replaced. 

Recommendation  #2  remains  open.  NC  Area  Is  requested 
to  advise  the  SDC  when  recommendation  #2  Is  completed. 


Hazard  Analysis  Supervisor 

Evaluation  of  Response(s)  to  Hazard  Study  Recommendations 

Figure  6 
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Safety  is  part  of  yoar  job. 

Memorandum 

RADFORD  ARMY  AMMUNITION  PLANT 

July  12,  1990 


HERCULES 


c:  Dept.  Managers 


TO:  Safety  Department  Coordinator 


FROM: 


NC  Department  Supervision 


SUBJECT:  Hazards  Analysis  Field  Engineering  Survey  HI-90-S-019(FW) 


The  subject  survey  had  two  recommendations.  As  per  my  memo  of  April  30, 
1990,  Recommendation  #1  has  been  satisfied. 

Since  June  11,  1990  the  #4  wringer  control  box  exhaust  has  been  relocated 
to  prevent  It  from  entering  the  #3  wringer  control  box  air  Intake.  This 
satisfies  recommendation  #2. 


JRF/mlw 


Area  Response  to  Recommendations 
Figure  7 
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0 HERCULES 

RADFORD  ARMY  AMMUNITION  PLANT 


Safety  is  part  of  yotr  job. 


Memorandum 


July  17,  1990 


c:  Dept.  Managers 


TO:  Safety  Department  Coordinator 


FROM:  _ 

Hazard  Analysis  Engineer 


Evaluation  of  Response(s)  to  Hazard  Study  Recommendations 

Reference  Report:  HI-90-S-019(FW) ,  Equipment  Damage. 

Plant  Area/Operation:  Chemical  Process/NItrocellulose,  Building  4026. 

Evaluation  Method:  Review  of  memo  from  NC  Area  Supervision  to  SDC  dated 

July  12,  1990. 


Results : 


All  recommendations  have  been  Implemented.  This  report 
Is  closed. 


Hazard  Analysis  Supervisor 


Evaluation  'or  Response (s)  to  Hazard  Study  Recommendations 

Figure  8 


RA.17T  PFV  a„a* 


1024 


